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1 ATACA7ATTTTGGGCTTCTTTTTT!1OT^ 

1 YIFWASFFV*NCKFEFYLKK 

-35 -10 

61 ATTTTGGCTAGAAT rjgMM TTCCCTTTGAAAAAATAAAACATCATAGTAT TATAAm Z 

21 FWLEFBNSL*KNK1S*YYNT 

RBS start 

121 CGATMTCAAATTGTTTATTOGATAT^^ 

41 DNQIVYFDMKEIKMEIKKHF 

181 TAAGTTGTACAAMGCGGCAMCAATGGGTMCAGCAGCAGTGGCTAGCGTTGCCGTTTC 

61 K1YKSGKQWVTAAVATVAVS 

241 MGTGCGCTTCTmCGGAGC^TGCGCATGCT^^ 

81 TALL YGGVAHADQQVQQAST 

301 GACTCMGACCJ^CTTCmCCGTAAATAATGATACTGAIAAMCAGTAGCTTTAGATAC 

101 TQDQTSTVNNDTDKTVALDT 

361 TAATACTGACCASTC^^TCAMCMCTG&TA^ 

121 NTDQSAQTTDKKQVVSNTNQ 

421 MGCAAMCTGATGACACTTCAACAGCTGATAAGAATTCT^ 

141 SKTDDTSTADKN5TSTPVSV 

481 TTTGCCATCTMTMTACTGAARAACMGC^ 

161 LP SNNTEKQAKNYNEQDKG N 

541 CTATGGGAATATTGATACTGCT^ 

181 YGNI DTAYFSNNQIHVSGWN 

601 TGCAACGAACGCATCTCMGGAACAAACAG^^ 

201 ATNASQGTN5RQI IVRDITT 



661 CAATMTGMTTAGGTCGCACTGATGTMCAAAC^TGT^^ 

221 NNELGRTDVTNNVARPDVKN 
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Fig. 3. 2 



721 TGTTCATMTGTTTATMCGCTGATAAOTCTGG^TTTGATGTTMTGTCAATATTGACTT 

241 VHNVYNADNSGPDVNVNIDP 

781 TAGCAAGATGAAAC^TTATCGGGATTMTTSAAM^ 

261 S KMK.DYRDS IEIVS RYSGNG 

8 4 1 TAMTCTGTTGACrGGTGGTCCCAACCGATCACTTTTGACAAAAACAACTATGCTTATCT 

281 KSVDWWSQPITFDKNNYAYL 

901 TGATACATTTGMGTGAAAAATGGCGMTTACATGCMCCGGATGGAATGCTACTAATAG 

301 D T FEVKNGELHATGWNATNS 

961 TGCGMTMCTATAATCACCATTTTGTGAIT^ 

321 AI NYNHHFVILFDQTNGKEV 

1021 AGCACGACMGAAGTTCGTGAAGGTCAATCACGCCCAGATGTTGCTMGGTA7ATCCACA 

341 AROEVREGQSRPDVAKVYPQ 

1081 AGTAGTTGGTGCTGCCAACTCAGGCTTTAATGTGACATTTAATATCAGTGATTTAGATTA 

361 VVGAANSGFNVTFNISDLDY 

1141 TACTCACCAGTACCAAGTTCXTAGTCGTIACAGCAATTCTGATAATGGCGAAGGTGATAA 

381 THQYQVL SRYSJfSDNGEGDN 

1201 CGTTACCTACTGGTTTAATCCACAATCCOT 

401 VT YWFNPQSIAPANQSNQGY 

12 61 TCTAGACTCATTTGATATTAGTAAAAATGGTGMGTMCAGrMCTGGMGGAACGCTAC 

421 LDSFDISKHGEVTVTGWNAT 

1321 TGACTTGTCAGAATTACARAACMCCATTATGTGATTCTATrTGATCAGACAGCAGGCAA 

441 D1SELQNMHYVILFDQTAGK 
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1381 ACAAGTTGCATCTGCTAAAGCTGATTTAATTTCACGTCCAGATGTTGCTAMGCTTATCC 

461 QVASAKADLISRPDVAKAYP 

1441 AACAGTAAAAACAGCTACAAATTCTG^ 

481 TVKTATNSGFKVTFKVNNLQ 

1501 ACCGGGTCACCAATACJM&GTTGTMGTCGTT^ 

501 PGHQYSVVS RFSADENGNGW 



1561 



TGATAAGCGCCATACAGATT AC TGGT TTAGTC CAGTAATATTAAACCAGAC T GCTTCAAA 
521 DKRHTDYWFSPV1LNQTASN 

1621 CATTC^TACTATTACAATGACATCTMT(»TTTACATATTGCAGGTTG<^TG«^GTGA 
541 IDTI TMTSNGLHIAGWHASD 

1681 TAAC TCMTTMTGAAACMCTCCATACGCTATTATCC TCM1AATGGAAMGAAGTTAC 
561 NSINETTPYAIILNNGKEVT 

1741 TCGTOVAAAGATGAGCTTAACCGCCC^^ 

581 RQKMS LTARPDVAAVYP5 I»Y 

1801 TAATAGTGCTGTTAGTGGTTTTGACACTACTATTAAATTGACTAATGATWTATCMG^ 
601 NSAVSGFDTTIKLTNDQYQA 

18 61 GCTTAATGGCCAATTACAAGrATTGTTACGTTTTTCTAMGCTGCTGATGGTAATCCAAG 
621 LNGQLQVLLRPSKAADGNPS 

m 

1921 TGGTGATAATACTGTAACTGATCAATTTAGTAAAMTTATGCAACTACTGGTGGAAACTT 
641 GDNTVTDQFSKNYATTGGNF 

1981 tgactatgtaaaagtaaatggtaatcmgttgmtitagtck;ttggcacg™ctaacca 

661 D YVKVJJGNQVE.FS GWHATWQ 
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Fig. 3. 4 



2041 ATCAMTGftTAAAGATTCAC^TGGATrMTGTmAGTTMTGOTMGGAAGTAAAGCG 

681 SITDKDSQWIIVLVMGKEVKR 

21 01 TCMTTAGTTMTGATACTAAAGAGGGAGCTGCrGGCTTCAACCGAAACGATGlCTACAA 

701 QLVNDTKEGAAGFNRNDVYK 

2161 AGTAM^TCCAGCTATTGMAACAGTTCTATGTCTGGATTCCAAGGCAITATTACTXTACC 

721 VNPAIENSSMSGFQGIITLP 

2221 TGTGACAGTTAAAAACGAAAATGTCCAACTTGTTCATCGGTTTAGTAACGATGTGAAGAC 

741 VTVKNENVQLVHRFSNDVKT 

2281 TGGTGAAGGTAACTATGTTGATTTCTGGTCAGASCTAATGCCTGTTAAGGATAGCTTCCA 

761 GEGNYVDFWSELMPVKDSFQ 

2341 AAAGGGGAAXGGCCCACTTMGCAATTTGGCTTA^ 

781 KGNGPLKQFGLQT INGQQYY 

2401 TATTGACCCAAGMCTGGTCMCCACGTAAGAATTT^ 

801 IDPTTGQPRKNFLLQSGNNW 

2461 GATTTACTTTGaTAGTGATACTGGIGTGGGTACrMTGCACTTGAATTACAATTTGCAAA 

821 IYFDSDTGVGTNALELQFAK 

2521 GGGAACI'GTTTC^TCTAAIGMCAATACCGIW^CGGTAATGCAGCT 

841 GTVSSNEQYRNGNAAYSYDD 

2581 CAAGAGTATCGAAMTGTAAATGGTTACTTAACAGC^ATACATGGTACCGTCCAAMCA 

861 KSIENVNGYLTADTWYRPKQ 

2641 GATCTT AMGGATGGAAC TACC TGGACTGACT CAAAAGAAACAGATATGC GACC AATC TT 

881 ILKDGTTWTDSKETDMRP1L 

2701 GATGGTATGGTGGCCTAAIACTCTTACCCAAGCATACT^ 
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901 MVWWPNTLTQAYYLNYMKQH 

2761 TGGTAA.TTTATTACCATCTGCTTTACCATTCTTTAATGCGGATGCTGATCCTGCAGAATT 

921 GNLLPSALPFFNADADPAEL 

2821 AAATCATTATTCCGAAATTGTGCAACAA^ 

941 NHYSEIVQQNIEKRISETGN 

2881 TACTGATTGGTTACGTACTTTMTGCACGATTTTGTTACTAAOIRTCCGATGTGGAMAA. 

961 TDWIRTLMHDFVTNNPMWNK 

2941 GGATAGTGAAJ^TGTTAACTTTAGTGGTATTCMTrCCMGGCGGATTCTmAGTATGA 

981 3>SEttVNF5GIQFQGGFLKYE 

3001 AAACTCAGATTTMCGCCTTMGCTMCTCTGATTATCGCTTACTTGGTC&GATGCCAAT 

1001 NSDLTPYANSDYRLLGRMPI 

3061 CAATAT TAAGGA.T C AAACATAT CGGGGACAftGAAT T CCT AC T TGCT AACGATAT TGAI AA 

1021 NIKDQTYRGQEFLLAHDIDN 

3121 CTCTMTCCTGTT&TTCAAGCAGAACAATTAAACTGGrTATACTATCTCTTGAACTTTGG 

1041 SNPVVQAEQLNWLYYLLNFG 

31 21 MCGATCACAGCTAATMTGATCAAGCTAATTTTGATTCTGTACGGGTAGATGCACCGGA 

1061 T ITANNDQANFDSVRVDAPD 

3241 TAATATTGATGCCGATCTTATGMTATCGCTCAGGA.CTACTTTAATGCTGCA.TATGGTAT 

1081 NI DADLMNIAQDYFNAAYGH 

3301 GGACTCA&ATGCTGTCTCAAATAA&CATATTA^ 

1101 DSDAVSNKHINILEDWHHAD 

3361 TCCGGAATACTTTAATAAGATCGGAAATCC^MTTGACJ^GGATGAIACTATTAAGAA 

1121 PEYFNKIGNP&ITMDDTIKN 
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3421 TTCCCTGAAICATGGGCTTTCAGATGCAACTAATC^^ 

1141 SLNHGLSDATNRWGLDAIVH 

3481 TCAGTCATTAGCTGATCGTGAAAATAAH^ 

1161 QSLADRENNSTENVVI P N Y S 

3541 TTTCGTTCGG(^TCACGATMTMTTCTCMGATQ\MTTCAAAATGCTATTCGTGATGT 

1181 FVRAHDNNSQDQI QNAIRDV 

3.6D1 AMlAGGCAAAGATTACCMACTrTCACTTTTGAAGATGAGCAAaAGGGTATTGATGCGTA 

1201 TGKDYHTFTFEDEQKGIDAY 

3 6 SI CATTCAAGATGAMATTCMCAGTGMGAAATATMCCTTTATAATATTCCGGCTTCATA 

1221 I QDQWS TVKKYNLYNI PAS Y 

3721 CGCAATTCTTTTAACTAACAAGGATAO^ 

1241 AILLTNKDTIPRVYYGDLYT 

3781 TGATGGTGGCCAATACATGGAACATCAAACACGTTACTATGATACTTTMCGMCCTGCT 

1261 DGGQYMEHQTRYYDTLTNLL 

3841 TAAATCACGAGTTAAGTATGTTGCCGGTGGCCAATCAATGCAMCAAIGAGCGTTGGCGG 

1281 KSRVKYV-AGGQSHQTMSVGG 

3901 CAATAATAACATTTTAACTAGTGTTCGTTATGGTAAAC^TGCGAIGACAGCTACTGATAC 

1301 NNNI LTSVRYGKGAMTATDT 

3961 TGGTACTGATGAAACCAGMCACAAGGTATTGGGGTTGTTGTA^TMTACGCt^MTCT 

1321 GTDETRTQG IGVVVSJTTPNL 

4021 AAAGCTAGGTGTCAACGATAAAGTAGTTO 

1341 KLGVWDKVVLHMGAAHKNQQ 
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40 8 1 ATATCGGGCAGCCGTGTTGACGJOACTGATGGAGTCATTAATTATACTTCTGATCAAGG 
1361 YRAAVLTTTDGVINYTSDQG 

4141 GGCACCGGTTGCAATGACTGACGAGAACGGTGATCTATACTTATCTAGTCATAACCTAGT 
1381 APVAMTDENGDLYLSSHNLV 

4201 TGTTMTGGTAAAGMGMGCAGATACAGCTGTTCAAGGTTATGCTAACCCTGATGTTTC 
1401 VNGKEEADTAVQGYANPDVS 

42 61 AGGATATCTTGCTGTATGGGTACCAGTTGGAGCAAGTGATMCCAAGATGCTCGAACTGC 
1.421 GYLAVWVPVGASDNQDARTA 

4321 TCOTCTACTGAAMGAATAGTGGTAACTCTGCAmC^GAACAAATGC 

1441 PS TEKMSGNSAYRTNAA FDS 

4381 AAATGTTATTTTTGAAGCCTTTTCTMCmGTCOTAC^CC^CAAAGGAAAGTGMCG 
1461 NVIFEAFSNFVYTPTKESER 

4441 TGCTMTGTTCGAATTGCCC^AMTGCTGATTTCTTTGCTTCATTAGGTTTTACTTCTTT 
1481 ANVRIAQNADPFASLGFTSF 

4501 CGAGATGGCGCCACAATATAATTCAAGTAAAGATCraOOTCCTAGATTCM 

1501 EMAPQYNS SKDRTFLDSTID 

4561 TAACGGATATGCGTTTACTGATCGTTATGATCTTGGAATGAGTGAGCCTAATAAGTACGG 
1521 NGYAFTDRYDLGMSBPNKYG 

4 621 AACAGATGAAGATCTACGTAATGCCATTCAAGCGCTCCATAAAGCTGGCTTACAAGTAAT 
1541 TDEDLRNAIQALHKAGLQVM 

4 681 GGCGGATTGGGTTCCTGACC^AATCTATAACCTTCCTGGAAAAGAAGTTGCTACAGTCAC 
1561 ADWVPDQIYMLPGKEVATVT 

4741 TCGAGTAGATGATCGTGGTAATGTATGGAAAGATGCTATCATIAATAATAATCTGTATGT 
1581 RVDDRGNVWKDAI INNMLYV 
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4801 TGTTA^TACTATTGGTGGTGGCGAATACCAGAAGMGTATGGTSGAGCATTCCTCGATAA. 

1601 VNTI GGGEYQKKYGGAFLDK 

4861 GTTACAAAMCTTTATCCTGAAATCTTC^^ 

1621 LQKLYPEIFTKRQVSTGVAI 

4921 TGATCCTTCACAAAAGAIMC^ 

1641 DPSQKITEWSAKYFNGTNIL 

4981 CC^CGTGGTTCTGGTTATGTACTAAAAGCIGATGGTGGTCAArACTACAACTTAGGTAC 

1661 HRGSGYVLKADGGQYYNLGT 

5041 TACTACAAAGCAATTCTTGCCAATTCMTTAACTGGTGAAAAGA^ 

1681 TTKQFLPIQLTGEKKQGNEG 

5101 CTTTGlTAAGGGTAATGATGGAAArTACTACTTCTATGACTTAGCAGGTAATATGGTTAA 

1701 FVKGNDGNYYFYDLAGNMVK 

5161 GAATACCTTTATTGAAGATAGTGTTGGC^CTGGTACTTCTTTGACCAAGATGGTA^ 

1721 NTFIEDSVGNtfYFFDQDGKK 

5221 GGTTGAAAM'AAACATTTCGTTGATGTTGATTCTTATGGTGAAAAAGGTACTTACTTCTT 

1741 VENKHF VDVDSYGEKGTYFF 

5281 CTTGAAGAATGGTGTATCATTCCGTGGGGGAITAGTGCAMCTGACAATGGTACTTATTA 

1761 LKNGVSFRGGLVQTDNGTYY 

5341 CTTTGATAATTATGGAAAGA.TGGTACGTAATCAAACTATTAATGCAGGTGCCATGATTTA 

1781 FDNYGKMVRKQT INAGAMI y 

5401 TACCTTAGATGAAAACGGrAAGCTTATAAAGGCTAGTTATMTTCAGATGCCGAATArCC 

1801 TLDEWGKLIKAS YNSDAEYP 



1 ( ■ 
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Fig. 3. 9 



5461 AACTTCMCT^TGTTGGTMGATGCTTGATCAAAATAAACTATAAATGGAMTAATTAG 

1821 TSTD VGKMLDQWKL*MEII IS 

5521 CTGATTTCCGTTTCTTAGAATCGAMGATTTAATMCTG(^TTMAACGa:cCTAC™ 

1841 * FPFLRIERFNNWG*NGPTK 

5581 ATCTGATATTGATATAGAGATATTATTTCCTATATCMTATC^GATTTTTGCTTTTTATA 

1861 SDIDIEILFPISISDFCFL* 

5641 A^ATTGATTGlGACTMrMGAATCCGGAAGA!I^GTTGTTGTTATATC^GTGGATTTA 

fi 1881 N* L*LIRIRKITLLLYQWI* 

t 5701 AGCAACATGAATTMTrGAAGATGACGGCAATGATTAAAAGTCGOTCTGATGATTATTGA 

1901 AT * IN*R*RQ*LKVGIiMI ID 

t* 5761 TGTATTACTA&TATtTGGTTTTTATCATTTATATTTTTACTGTTATTGGTGTCATATATT 

2 1921 VLLVFGFYHLYFYCYWCHIF 

N 5821 CCACAATAACAGTAAAGGTATATATGCTAGTTTATTTTTTMGTMTTATAATATTCTGA 

1941 HNNSKGIYASLFFK*L*Y SD 

5881 TTATAATOGGAAATATTCGCTTTTAGCAA^ 

1961 YNLE I FAFSKKVVNRS ES SF 

5941 CTGCTTTTCTACTACTA^GTCTGTTTTAAATTCTAAACTAAAATAGGCTAAAJt^CTGA 

1981 CFSTTKSLF* ILN*NRLMTD 

- 6001 TGTITATCATTTATATTTTTACTGTT 

2001 VYHLYFYC 
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FigA.i 

• Ol) VV 

GTFD LLMDIDNSNPWQAEQLNWLHYLMNYGSIVANDPEMFDGVRVDAVDNVNADLLQIASD 480 

DSRS LLMDVDNSNVVVEAEQLNWLYYLW 576 

ASR LLANDIDNSNPIVQAEQLNWLHYLMNFGSITGKNDNANFDGIRVDAVDNVDADLLKIAGD 650 

GTFA LI^DIDNSNPWQAEQLNWLYYLLNFGTITAMDQANFDSVRVDAPDNIDADIMNIAQD 509 
***** **** * ******* ***** * **** ****"%+" ** * 

■ • • • « » , 

AS 26zQWDLN 2 66 .29oIVRMDAVAFI 298 

? H3 — E4 H4-- 

Uvw 

GTFD YLKAHYGVDKSEKNAINHLSILEAWSDNDPQYNKDTKGAQLPIDNKLRLSLLYALTRPLE 540 

DSRS YFICLAYGVDQNDATMQHLSILEDWSHNDPLYVTDQGSNQLTMDDYVHTOLIWSLTK--S 634 

ASR YFKALYGTDKSDANANKHLSIIjEDWNGKDPQYVNQQGKAQLTMDYTVTSQFGNSLTHGAN 710 

GTFA YFNAAYGMD-SDAVSNKHINILEDWNHADPEYFNK1GNPQLTMDDTIK NSLNHGLS 564 

* ** * * **+ * ** * ** * * 

-E5~ — H5 — E6~ 

GTFD KDASNKNEIRSGLEPVITNSLN NRSAEGKNSERMANYIFIRA 582 

DSRS — SD — IRGTMQRFVDYYMV DRSNDSTENEAIPNYSFVRA 660 

ASR N-RSN MWYFLDTGYYLNGDLNKKIVDKNRPNSGTLVNRIANSGDTKVIPNYSFVRA 765 

GTFA D-ATN RWGLDAIVHQS ■ — LADRENNSTENWIPNYSFVRA 601 

* ***** 

• » 

AS 396 FVRS 

H6 — -E7- 
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GTFD HDSEVQTVIAKI IKAQINPKD DGLTFTLDELKQAFKI YNEDM— RQAKKKYTQSNI PTAY 640 

DSRS HDSEVQTVIAQIOLYPDVENSWtfTTEQIMHT^ 718 

ASR HDYDAQDPIRKAMIDHGIIKNMQDTFTET3QLA(^MEFnKDQENPSGFKKYNDYKLPSA B25 

GTFA HDNNSQDQIQNAIRDVTGKD— YHTFTFEDEQKGIDAYIQDQ-N-STVKKYNLYNIPASY 657 
** * * * * * *** * * 

> ft * i ■ • 

AS HD 40 i 

H7- 

GTFD ALMLSNKDSITRLYYGDMYSDDGQYMATKSPYYDAIDTLLKARIKYAAGGQDMKITYVEG 700 

DSRS AtfljLTNKDTVPRVYYGDLYTDDGQYMATKSPYYDAINTLLKARVQYVAGGQ 769 

ASR AMLLTNKDTVPRVYYGDMYLEGGQYMEKGTIYNPVISAIiLKARIKYVSGGQTMATDSSGK 885 

GTFA AILLTNKDTIPRVYYGDLYTDGGQYMEHQTRYYDTLTNLLKSRVKYVAGGQSMQTMSVG- 716 
* * *** * **** * *+** * 4** 4 * *** 

AS 48B GLPRIYLGD 49 6 

H7- -E8- H8 

GTFD DKSHMDWDYTGVLTSVRYGTGANEATDQGSEATK TQGMAVITSNNPSLKLNQNDKV 756 

DSRS — SMSVDSNDVLTSYRYGKDAMTASDTGTSETR TEGIGVIVSNNAELQLEDGHTV 822 

ASR DL — KDGETDLLTSVRFGKGIMTSDQTTTQDNSQDYKNQGIGVIVGNNPDLKLKNDKTI 942 

GTFA GNNNILTSVRYGKGflMTATDTGTDETR TQGIGWVSNTPNLKLGVNDKV 765 

***** * +44** 

GTFD IVNMGAAHKNQEYRPLLLTTKDGLTSYTSDAAAKSLYRKTND K-GELVFD 805 

DSRS TLHMGAAHKNQAYRALLSTTADGIAYYDTDENAPVAYTDAN GDLIFT 869 

- ASR TiHMGKAHKNQLYRALVLSNDSGIDVYDSDDKAPTLRTNDNGDLIFHKTNTFVKQDGTlI 1002 

GTFA VLHMGAAHKNQQYRMVLTTTDGVIIOTSDQGAPVAMTDENGDLYLSSHNLVVNGK-EEA 824 
it ** ***** **,,,*,'*,** * 
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Fig. 4. 3 



GTFD ASDIQGYLNPQVSGYLAVWVPVGASDNQDVRVMSNKANATG-QVYBSSSALDSQLiyEG 864 

DSRS NESIYGVQNPQVSGYIAV^PV(^QQDQDMTASDTTT1WSD-KVFHSNAALDSQVIYEG 928 

ASR NYEMKGSLNALISGYLGVWVPVGASDSQDARTVATESSSSNDGSVFHS13AALDSNVIYEG 1062 

GTFA DTAVQGYANPDVSGYLAVWVPVGASDNQDMTAPSTEKNSGN-SAYRTNAAFDSNVIFEA 883 
* * **** ******* ** * ****** 

< • ♦***»•• 

r -El- 

GTFD FSNFQDFVTKDSDYTNKKIAQNVQLFKSWGVTSFEMAPQYVSSEDG SFLDSIIQN 919 

DSRS FSNFQAFATDSSEYTNWIAQNADQFKQWGVTSFQLAPQYRSSTDT SFLDSIIQN 983 

ASR FSNFQAMPTSPEQSTNWIATKANLFKELGITSFEIAPQYRSSGDTNYGGMSFLDSFLNN 1122 

GTFA FSNEVYTPTKESEFANVRIAQNADFFASLGFTSFEMAPQYNSSKDR TFLDSTIDN 938 

****~" * ~* ** * * *** **** ** * **** * 

AS imGLTYLHLMPuz 

— HI— — E2- 

♦ 

GTFD GYAFEDRYDLAMSKN--N KYGSQQDMINAVKALRKSGIQVIADWVPDQ 965 

DSRS GYAFTDRYDLGYGTP--T KYGTADQLRDAIKAIiHASGIQAIADWVPDQ 1029 

ASR GYAFTDRYDLGFNKADGNPNPTKYGTDQDLRNAIEALflKNGMQAIADWVPDQ 1174 

GTFA GYAFTDRYDLGMSEP--N KYGTDEDLRNAIQALHKAGLQVMADWVPDQ 984 

**** ***** *** * *** * * ******* 

* < • * a « 

AS iwDFITNHias 

H2 E3-- 
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Fig.5 
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Fig.6a 
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Fig, 6 b 




